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Effects of HSYA on protein and mRNA expression of KDR, HIF-1α and protein 
expression of VEGF in nude mice with BGC-823 transplantation tumor
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ZANG Bao-xia5, GAO Xue-min2
( 1Medical College of Xiamen University, Xiamen 361005, China; 2Beijing University of Chinese Medicine, Beijing  100029, 
China; 3Tumor Research Center, Cancer Hospital, Chinese Academy of Medical Sciences, Beijing  100021, China; 4Guang’anmen Hospital, 
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Abstract: Objective: To investigate the effects of Hydroxy Safflor yellow A(HSYA) on the protein and mRNA 
expression of KDR, HIF-1α and protein expression of VEGF in serum or transplantation tumor of gastric adenocarcinoma cell 
line BGC-823 in nude mice. Methods: The BGC-823 cells was subcutaneouly injected into the right anterior armpit of BALB/C 
nu/nu nude mice and established the animal model of transplantation tumor. The experimental groups were treated with HSYA at 
concentration of 0.056g/L and 0.028g/L and cyclophosphamide at 2g/L, or with physiologic saline. The tumor inhibitory effect 
was observed, and the protein expression of transplantation tumor’s VEGF, HIF-1α and serum VEGF were detected by enzyme 
linked immunosorbent assay, and the KDR protein expression was detected by Western blotting. The mRNA expression of KDR 
and HIF-1α in transplantation tumor were detected by real time-fl uorescent quantitation PCR respectively. Results: The IR in 
the group with HSYA at the concentration of 0.028g/L is higher than in the group with normal sodium. The protein expression of 
VEGF, phosphorylated KDR and HIF-1α has signifi cant difference after treatment with HSYA at the concentration of 0.028g/L 
as compared with physiologic saline-treated group(P<0.05, P<0.01). The mRNA expression of KDR in 0.028g/L HSYA group 













疫吸附测定法（enzyme linked immunosorbent assay，
ELISA）、蛋白印迹法（Western blotting）、实时荧光
定量法PCR（real time-fluorescent quantitation PCR，
RTFQ-PCR）检测裸鼠BGC-823移植瘤组织含激酶插




























































is less obviously than in the physiologic saline-treated group(P<0.05). Conclusion: The possible mechanism of HSYA in given 
concentration to antagonize tumor angiogenesis may be related with inhibiting the protein expression of VEGF, and HIF-1α and 
weakening the phosphorylation of KDR protein and its gene expression to inhibit the activation of endotheliocyte and impede the 
inducion of tumor oxygen-poor microenvironment to angiogenesis.
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述反应物2μL，加入ddH2O 12μL、PCR Mix 4μL，
并加入：KDR 244bp引物2μL：上游引物：5‘-CGG 
TAG CAC AGC CCA GAT TC-3’，下游引物：5‘-GGT 
CAC AAG CCT CTT CCA GGA-3’；或加入HIF-1α 
250bp引物2μL：上游引物：5‘-TTG ATT GCA TCT 
CCA TCT CCT-3’，下游引物：5‘-TTC GCT TTC TCT 
GAG CAT TCT-3’。内标基因选择GAPDH：上游引
物：5‘-CCA CAG TCC ATG CCA TCA CT-3’，下游
引物：5‘-GCC TGC TTC ACC ACC TTC TTG-3’；
amplicon268bp。
PCR循环参数：退火时间设为6s，退火温度分别
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Study on in vitro mucosal factors affecting mucosal permeability of borneol
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Abstract: Objective: To study the in vitro mucosal factors that affect such permeability of borneol. Method: Bullfrog 
skin was selected as the permeation model,and the modifiled Franz diffusion was adopted to investigate the percutaneous 
adsorption in vitro.borneol as quantifi ed by GC. Different of pH receiving solution and temperature, mixings peed and impacts of 
drug concentration on percutaneous adsorption invitro were systematically studied. Result: Percutaneous permeation of borneol 
was to some extent affected by mixings peed. Other fctors had no effect on the penetration of borneol. There existed a good 
percutaneous of borneol. And the relationship between the cumulative permeability rate and time was coincided with the fi rst order 
kenetical process. Conclusion: Taken the in vitro abdominl skin of bullfrog as the permeation model, which were study on in vitro 
mucosal factors affecting mucosal permeability of borneol.
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